Background/Aim. Elderly residents in nursing homes have a great risk of periodontal and tooth diseases. Improving oral health can also improve residents' general health and quality of life. The objective of our study was to investigate oral health related quality of life of institutionalized elderly in Serbia using Geriatric Oral Health Assessment Index (GOHAI). Methods. The Serbian version of the GOHAI questionnaire was developed in accordance with the recommended backward-forward method. A total of 301 participants completed the Serbian version of the GOHAI questionnaire. The questionnaire sought information about sociodemographic characteristics and self-reported perception of general and oral health. Clinical examination included assessment of periodontal and dental status. Reliability, internal consistency, and concurrent and convergent validity of GOHAI scores were examined. Results. There were 197 female and 104 male participants with the average age of 78.6 (SD ± 7.8) and average time spent in nursing home 4.9 (SD ± 4.7) years. The average score of the GOHAI was 48.4 (SD ± 8.4). Low GOHAI scores were associated with perceptions of poor oral and general health. Cronbach's alpha coefficient for the Serbian version of GOHAI was 0.79. This instrument showed a high level of internal consistency and homogeneity between questions. The respondents who perceived that they needed dental treatment at the time had significantly lower GOHAI scores. A total of 48.5% of the participants reported 'always' having difficulties when chewing. On the other hand, a small number of participants (0.3%) used medications 'always' to relieve dental pain. Conclusion. The Serbian version of the GOHAI showed acceptable reliability and validity. The GOHAI final score was considered low, indicating low oral health self-perception by the institutionalized elderly in Serbia.
Introduction
Despite its relatively recent emergence over the past few decades, oral health-related quality of life (OHRQoL) has important implications for the clinical practice of dentistry and dental research 1 . OHRQoL is a multidimensional construct that includes a subjective evaluation of the individual's oral health, functional well-being, emotional well-being, expectations and satisfaction with care, and sense of self. It is an integral part of general health and well-being and it is recognized by the World Health Organization (WHO) as an important segment of the Global Oral Health Program (2003) 1 . A growing number of elderly people spend the last years of their lives in long-term care facilities 2 . Within the elderly population, there is a greater risk of caries, periodontal disease and teeth loss, especially among functionally dependent and cognitively impaired residents in nursing homes 3 . Therefore, improving oral health can also improve residents' general health and quality of life.
In the past three decades, different OHRQoL have been introduced into clinical practice because it has been shown that the exclusive use of clinical evaluation does not take into consideration the functional and psychosocial aspects of oral health 4 . The most commonly used indexes are Oral Health Impact Profile (OHIP) 5 , Oral Impacts on Daily Performance (OIDP) 6 and Geriatric/General Oral Health Assessment Index (GOHAI) 7 . Geriatric Oral Health Assessment Index (GOHAI) was originally developed to assess the oral health of elderly patients. The assessment index consists of a questionnaire composed of 12 questions intended to evaluate following three different aspects of oral health related to quality of life: physical functioning including nutrition, speech, ingestion; psychosocial functioning including oral health care or consideration for oral health, appearance dissatisfaction, selfawareness, avoidance of social contacts due to oral problems, and pain or discomfort including the use of pain relievers 7 . In some studies 8 , the GOHAI has been used for self-ratings of dental appearance in the elderly population as well as to assess correlation between the impact of oral diseases to everyday functioning and welfare in two populations of elderly people 9 , and it proved to be a sensitive instrument for evaluating the dental treatment success, as well 10 . The objective of our study was to investigate OHRQoL of institutionalized elderly in Serbia using GOHAI index.
Methods

Sample
The research was conducted in the Belgrade Gerontology Center, which consists of 4 nursing homes located in the urban area. Participants were contacted on working days, during January, February and March of 2014. The protocol for this study was approved by the local Ethics committee (No. 36/31) at the Faculty of Dental Medicine University of Belgrade. The inclusion criteria were as follows: the participant should be over the age of 65, a resident of the Belgrade Gerontology Center, and should not have had previously verified cognitive and psychiatric disorders (confirmed by insight into medical documents of the residents). All the patients signed informed consent forms that had been approved by the Ethics Committee. Sample size calculation was based on test-retest reliability measured by the intraclass correlation (r). The assumed expected GOHAI r was 0.7. An r of 0.6 or higher would have been acceptable (Ho : Po = 0.6 and H1 : P1 = 0.7). Using a two-sided test suggested by Walter et al. 11 with β = 0.2 (80% power) and α = 0.05, a sample size of 205 subjects was required. The sample size was increased to 301, assuming a possible dropout rate of 30%.
Serbian version of Geriatric Oral Health Assessment Index
The first step in testing the OHRQoL using the GOHAI was to create a Serbian version of the questionnaire. It was developed in accordance with the recommended internationally used method, which consists of a crosscultural adaptation process 12 . The process is comprised of forward translation, back translation, pre-testing and a final version 12 . The draft of the Serbian version of GOHAI was obtained by translation of the English version by four dentists who were involved in the study. Subsequently, a consensus version in Serbian was obtained. The consensus Serbian version was translated into English by a professional translator who was not involved in the study but was familiar with the dental terms. A back translation was performed without previous knowledge about the original text in English. The two obtained versions of GOHAI (Serbian and English) were reviewed by the entire research team and a professional translator. After reconciliation of opinions, a preliminary Serbian version of the GOHAI questionnaire was obtained. The next step in the verification of this index was a pilot survey, which implied examination of intelligibility of the questions by the elderly population. The sample for the pilot survey consisted of 20 respondents of older age who were patients at the Clinic for Prosthetic Dentistry at the Faculty of Dental Medicine in Belgrade. The pilot study showed that the questionnaire had been carefully designed and that the questions had been precisely translated. After that, a final Serbian version of the GOHAI questionnaire was obtained. Internal consistency and homogeneity of the translated GOHAI was assessed based on Cronbach's alpha. To test the concurrent validity of the translated GOHAI, the answers to self-perceived questions related to the self-assessment of general health, oral health and need for dental treatment were used. It was assumed that people with different answers to these questions would have different GOHAI scores.
Oral health related quality of life assessment
The participants were asked nine negatively worded and three positively worded questions. There were five categories of answers for each question and a score was assigned to each category (1 = always, 2 = often, 3 = sometimes, 4 = rarely and 5 = never). The results from positively worded questions were reversed during data processing, so that the directions of all answers were the same. The GOHAI score was calculated by adding the results of all the answers for 12 questions. Therefore, the GOHAI score ranged from 12 to 60 with higher scores indicating better oral health.
In addition to the 12 questions within the GOHAI, the questionnaire consisted of questions related to personal data and self-perceived questions of oral and general health. These self-perceived questions were necessary for the psychometric analysis of the questionnaire (oral hygiene of the participants, self-perception of their oral and general health, the need for dental treatment, the presence of toothache, gum bleeding, bad breath, dry mouth, pain in the temporomandibular joint and chewing disability).
Then, the participants were clinically examined in accordance with procedures and criteria for diagnosis as recommended by the World Health Organization 13 . Clinical examination included the number of decayed and missing teeth.
Statistical analysis
The data were analyzed using statistic software SPSS, version 11.5 for Windows, SPSS Inc. Chicago, IL, USA. Cronbach's alpha was calculated to assess the degree of internal consistency and homogeneity between the items. The intraclass correlation coefficient (ICC) was used for the assessment of testretest reliability. Pearson's correlation coefficient was used for examination of the correlation between the self-perceived general and oral health status and the need for dental treatment with the total GOHAI score, which was the rating of concurrent validity. Additionally, the Kruskal-Wallis test, the MannWhitney U-test and the t-test were used for the convergent validity. Statistical significance was determined as p < 0.05.
Results
Characteristics of the participants
A total of 301 people were clinically examined and interviewed, and their data included into the analysis. There were 197 female and 104 male participants and all of them were between 65 and 100 years of age, with the average age of 78.6 (SD ± 7.8) years. The average time spent as a resident of a home was 4.9 (SD ± 4.7) years. Other sociodemographic characteristics are presented in Table 1 .
Reliability
The Cronbach's alpha coefficient for the Serbian version of the GOHAI was 0.79. Inter-item correlation coefficients between GOHAI questions ranged from 0.04 to 0.67, while the mean value of inter-item correlation was 0.24 ( Table 2) .
The test-retest correlation coefficient ranged from 0.40 to 0.85 for each individual question. The test-retest correlation coefficient for the total GOHAI result was 0.66, which indicated good stability.
Validity
Concurrent validity for the GOHAI was evaluated by determining the correlation between the self-perceived general and oral health status and the need for dental treatment with the total GOHAI score (Table 3) . Worse general and oral health perception resulted in lower GOHAI scores. Moreover, the respondents who perceived that they needed dental treatment at the time had significantly lower GOHAI values, which indicated that bad oral health was related to quality of life.
Lower GOHAI results were related to self-reported toothache, sensitivity to hot and cold, dry mouth, bad breath and inability to chew food, which supports the convergent validity ( Table 4 ). The participants with one or more missing or decayed teeth had lower GOHAI scores than those with no missing or decayed teeth.
Self-perception of oral and general health
The majority of the participants (44.2%) thought that their general health was good, while 7% rated their health as very good. Speaking of oral health, 60.5% thought it was good, while 5% rated it as very good. Overall, 44.9% of the participants considered that they needed a dental treatment, and according to the participants' perception the most common oral problems were dry mouth (59.5%) and sensitivity of teeth to hot and cold (20.6%). Self-assessment of general and oral health is presented in Table 5 .
Clinical examination showed that 27.2% of the examinees had 1 or more decayed teeth. The average number of missing teeth was 25.2 (SD ± 8.2), while 99.7% of the examinees had 1 or more missing teeth. TMJ -temporomandibular joint.
Distribution of Geriatric Oral Health Assessment Index
The responses to the different questions of the GOHAI questionnaires are listed in Table 6 . The GOHAI score of the examinees ranged from 23 to 60, with higher values indicating better quality of life. The average value of the GOHAI score was 48.4 (SD ± 8.4). As for the distribution of GOHAI answers, oral impacts were frequent for item 2: 48.5% of the participants reported 'always' having difficulties when chewing. On the other hand, a small number of participants (0.3%) used medications 'always' to relieve dental pain (item 8). Also, oral impacts were minimal for item 3: 0% of the participants answered with 'never' to the question 'How often were you able to swallow comfortably?'.
Discussion
This research shows that poor oral health of institutionalized elderly in Serbia has a negative impact on their daily activities and quality of life. The obtained results of psychometric characteristics of the Serbian GOHAI are satisfactory, with good reliability and convergent and concurrent validity. However, there are some issues about the applied methods and results that need to be discussed and compared to other studies.
The GOHAI was originally developed in English language and designed for use in North America. The quality of translation and validation of the translated instrument plays a significant role in ensuring that the results obtained in crosscultural research are not due to errors in translation, but rather due to real differences or similarities between cultures in the measured phenomena 13, 14 . Considerable effort has been invested in the appropriate cultural adaptation to overcome language and cultural differences. The methods used (back translation and monolingual pre-testing) have been recommended by the WHO and experts in this field 12, 15 , and proven to be valid in many studies carried out in different cultural settings. Also, to minimize possible negative effects and flaws of the back-translation method, in this research a preliminary version (after back translation) was pre-tested on a small sample of the target population (pilot study).
Considering the lower educational level in Serbia comparing to the countries of origin of the GOHAI, the forward method was used with simple phrases. Literal translation was avoided as much as possible, in accordance with recommendation of cross-cultural validation. The major problem was with question 5, mainly because of the positive "able to eat anything" and negative "without feeling discomfort" direction of this question. Because of that, some discrepancies between the original text and back-translation were found, which were resolved by the research team. Additionally, problems of lexical compatibility occurred with the phrase "self-conscious" in question 10 because it does not have the dictionary equivalent in Serbian. Considering that the goal was semantics rather than literal equivalence 13, 16 , an acceptable approximation was found (Appendix 1).
The frequency of examinees who gave positive answer to the question "How often were you able to swallow comfortably?" was very low. The same was noticed in a Dolan's longitudinal study 10 . Additionally, this question showed the low item-total and test-retest correlation, which is compatible with the results in the French version. This question was originally developed to detect problems with swallowing in the elderly, mainly because of xerostomia. Yet, the use of this question should be reconsidered as an instrument for the assessment of quality of life of younger populations in whom xerostomia is not commonly present.
The obtained values of the GOHAI score -mean 48.4 (SD ± 8.4) are larger than values in the Arabic version -mean 40.9 (SD ± 10.6) 17 and the French version -mean 46.4 (SD ± 9.5) 18 and very similar to the results of the Chinese version -mean 48.9 (SD ± 7.2) 19 . As far as the distribution of responses to certain issues, the negative impact of oral health on quality of life was observed in question 2. Almost every second participant always had trouble biting or chewing any kinds of food, such as firm meat or apples, due to problems with teeth or dentures, which is much more than in other studies (7.9%) 17 . A high percentage of patients with this response shows that half of the sample has problems in their daily diet and that their quality of life is poorer because of unsatisfactory oral health. For questions 3 and 8 there are no so many obvious discrepancies, compared with other studies.
Cronbach's alpha coefficient (0.79) confirmed a high degree of internal consistency and homogeneity among items. The value is similar to the Malay version of the GOHAI, and it is within the range of obtained values (0.64-0.88) of the coefficient of the GOHAI version in other languages.
The item-scale correlations varied from 0.24 to 0.56 in the Serbian version, compared with 0.28 to 0.61 in the Chinese version 19 , -0.08 to 0.72 in the Romanian version 20 , and 0.38 to 0.69 in the Malay version 21 . The obtained values for the test-retest correlation were within the range from 0.40 to 0.85, where the correlation coefficient for the GOHAI score was 0.66, which was similar to the values in the Swedish version (0.64) 22 . The lowest value was associated with the question "use of medication" with the correlation coefficient of 0.40.
Concurrent validity showed the relationship between the GOHAI score and the self-reported general and oral health and the self-reported need for dental treatment. Lower GOHAI scores were associated with lower ratings for self-reported general and oral health and self-reported need for dental treatment. However, the obtained values are lower than the values of the original English 7 and Arabic 18 versions of the GOHAI. Regarding limitations of concurrent validity, 60.5% of respondents thought that their present oral health status was satisfactory, and this value is larger than the values cited in other studies 21, 22 . This can be explained by the environment in which these old people lived. In this region (but also in many others) there is still the rule that for older age edentulousness is expected and the absence of pain is the equivalent to "good oral health." That is, there are different perceptions of what is "problematic" according to individual contexts, besides regional and historical tradition, where dental treatment is still poorly accessible, and where it will be more or less likely that a problem was interpreted or perceived as such 23 . Therefore, it is necessary to improve social importance of oral health and oral health care for institutionalized elderly. Consequently, over the years, this will change the expected image of "good oral health" in elderly, from a toothless person to person with natural teeth or dental prothesis.
Convergent validity confirmed the results of certain studies 18 by showing that self-reported toothache, sensitivity to hot and cold, dry mouth, bad breath and inability to chew food were related to the lower GOHAI scores. Additionally, the participants in the study with one or more missing or decayed teeth had lower GOHAI scores than those who did not have missing or decayed teeth.
Conclusion
The GOHAI final score was considered low, indicating low oral health self-perception by the institutionalized elderly in Serbia. These data suggest that oral health has a significant effect on the overall health of the institutionalized individuals.
The Serbian version of GOHAI showed acceptable reliability and validity for research of elderly. Future studies are necessary to determine the stability of the instrument as well as its sensitivity to dental treatment by correlating data between institutionalized and non-institutionalized persons.
